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poured and the dishes were gently shaken to dispersed the  ABSTRACT
medium  and  spore  suspension  uniformly.  Ten  replicates  In the present investigation, Emblica officinalis Gaerth. Syn. 
were  prepared  for  each  sample.  After  the  medium  had  Phyllanthus emblica linn.  has been selected on account of 
o solidified, the dishes were incubated at 28±2 C for 6 days.  its  large  scale  use  in  manufacture  of  indigenous  drugs. 
After incubation period, the plates were studied and colonies  Among the various fungal, species, Aspergillus flavus was 
of different fungi were counted. Finally, population of fungi  the most dominant and frequent species in most of food stuffs 
2-3 per gram of sample was determined .  studied. The total population of   Aspergillus. flavus was 
3 3 recorded in range of 20.30 x 10  - 89.50 x 10  colonies/g in 
3 dried Aonla, 8.00 - 42.25 x 10  colonies/g in dried Aonla, 
3 3 3 8.00 - 42.25 x 10  colonies/g Triphala, 1.25 x 10  - 19.83 x 10  
3 colonies/g in hair oil and 1.20- 27.00 x 10  colonies/g in 
Aonla  syrup.  Minimum  26.66%  percentage  incidence  of 
aflatoxin contamination was recorded in samples where the 
2.1.1 Orange yellow Pigmentation Method:  frequency of  Aspergillus  flavus was 91.50%. 
In  this  Method Aspergillus  differential  Medium  (ADM)  Aflatoxin,  Biodeterioration,  Emblica 
(Botheast and Fennel, 1974) and coconut agar medium (Lin  officinalis
and Dianese 1976) were used for determine aflatoxigenic 
nature of isolates of Aspergillus flavus. For this purpose, 
conidia  from  a  test  culture  were  transferred  to  a  plate 
containing  Aspergillus  Differential  Medium  (ADM)  and 
o Aflatoxin produced as secondary metabolites by toxigenic  incubated at 28 ±1  C for 2 days. Mycelial pluga (3 mm in 
strains of Aspergillus flavus and Aspergillus parasiticus are  diameter) from the ADM plates were transferred to plate 
potent  carcinogenic,  mutagenic,  teratogenic  and  containing coconut agar medium. Each mycelial plug from 
immunosuppressive  mycotoxins  that  have  received  ADM was placed on the center of a plate containing test 
worldwide  attention  due  to  their  deleterious  effects  on  medium and incubated for a period of 1 week Plates were 
human and animal health, as well as their importance in  examined  visually  for  colony  morphology  and  orange 
international food trade. yellow pigmentation and then with a UV lamp in a dark room 
for  fluorescence.  Intensity-of  yellow  pigmentation  was 
4 For the present investigation, Emblica officinalis Gaerth.  expressed by number of  '±' signs .  Syn. Phyllanthus emblica linn. Emblica myrobalan (Aonla) 
has  been  selected  on  account  of  its  large  scale  use  in 
manufacture of indigenous drugs. Aflatoxins are produced 
primarily  by  some  strains  of  Aspergillus    flavus  and 
Aspergillus  niger. There are four major Aflatoxins: B , B ,  1 2 The isolates of Aspergillus   flavus found aflatoxigenic in 
G , G  plus two additional metabolic products, M  and M,  1 2 1 primary screening (Okra seeding test) were further studied 
that are of significance as direct contaminants of foods and  for  their  ability  to  produce  aflatoxins.  The  isolates  of 
1 feeds .  A.flavus were grown on SMKY liquid. Fifty ml of culture 
medium was taken in 250ml Erlenmeyer flask and sterilized 
at 15 lb pressure for 20 minutes. The medium was then 
inoculated with 0.5ml spore suspension of the 8 days old 
culture of A. flavus isolates. The flasks were incubated at 28 
o th +2 C for 8 days. Each set was run in triplicate. On the 9  day, 
the  contents  of  different  flasks  were  filtered  through 
Whatman No 1 filter paper. Mycelial mat was dried at 60°C  1.1 Isolation of mycoflora from emblica products: 
for 48 hours and weighed. The pH and colour of the culture 
5 filtrate of each isolate was recorded . In  this  method,  10g.  of  each  samples  were  aseptically 
weighed and then transferred to 250ml Erlenmeyer flask 
containing 100ml sterilized distilled water. The flasks were 
then  shaken  for  30  min.  on  a  mechanical  shaker. After 
shaking, serial dilutions were prepared from the original 
stock solution to obtain dilution of 1\1000. One ml from this 
The  samples'  were  screened  for  Blue  Green  Yellow  dilution was transferred into sterilized petri dishes, to which 
6-7 Fluorescence (BGYF test) under longwave UV light  .  15 ml of lukewarm (tolerable) Czapek's Agar medium was 
2. Identification, Purification and maintenance of fungal 
cultures: 
2.1 Primary Screening of aflatoxigenic isolates: 
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3.2 Qualitative estimation of aflatoxins: 
Qualitative estimation of aflatoxin was made by thin layer 
chromatography  (TLC)  by  using  solvent  system, 
Toluene:Butanol:Acetic acid (3:3:0.8).  Chloroform extract 
was  spotted  on  TLC  plate  along    with  the  aflatoxin  Emblica  dry  fruits  are  commonly  used  in  all Ayurvedic 
8-9 medicines. The analysis of 23 samples of this commodity  standards . 
revealed  the  presence  of  15  fungal  species  representing   
genera. These include 5 species of Aspergillus, 2 species of 
Fusariun, 2 species of Penicilium, and one species of each  
Altemaria,  Curvularia,  Mycelia  sterillia,  ,    Rhizopus,  Qualitative estimation of aflatoxin was made by thin layer 
Cephalosporium and mucor(Table II). Out of total  species  chromatography (TLC) technique. For the preparation of 
of Aspergillus isolated from samples of dry emblica fruits, 5  TLC plates, uniform and cleaned glass plates 92 x 20 cm. 
species were noted in sample viz., A. flavus, A funigatus,  were  used.  Silica  gel-G  weighing,  36g  was  thoroughly 
A.niger,  A.  nidulans,  A  sulphums.  four  species  of  mixed with 72ml of distilled water to form a slurry, which 
penicillium occurred. Out of which 3 species P. Citrinum, P.  was  immediately  used  for  coating  six  plates  uniformly 
Janthinallum, funiculosun was, recorded. Only 2 species of  (0.30mm thickness) with the help of an applicator. The plates 
fusarium were recorded, F. moniliforme & F. Amninate.  were dried at room temperature and then activated in oven at 
o 120 C for 1 hour. The plates were brought to room temp. and 
Among all Aspergillus species A. flavus was found to be  then, Chloroform extract was spotted on TLC plate along 
10-12 most frequent and abundant species. The frequency of A.  with the aflatoxin standards .
flavus was 100.00% and its percentage highest than the 
species 30.71 %. (Table-I)
3 The total population of A flavus was 10.33 x 10  colonies/g  A rich but varied population of saprophytic and parasitic 
sample.  microbes grows nature and practically all the agricultural 
crops  and  their  products  of  fungi.  Fungal  growth  on 
1.2. Mycoflora associated with Chawanprash (Semisolid  materials  which  are  used  as  food  and  feed  not  only 
preparation of drugs prepared with the addition of jaggery,  deteriorate their nutritive value but also contaminate them by 
sugar-candy and boiled along with a prescribed liquid):   producing physiologically active secondary metabolites i.e., 
mycotoxins.  Mycotoxins  are  a  diverse  of  compounds 
The analysis of 30 samples of Chawanprash obtained from  produced by an equally wide range of fungi. However, the 
different  regions  revealed  presence  of  30  fungi.  These  synthesis of particular mycotoxin is invariably confined to a 
include 5 species of Aspergillus, 2 species of fusarium, 2  small number of fungal  and may even be strain specific. 
species of Penicillium, 2 species of Alternaria, cladosporium  Many  plant  pathology  species  of  Fusarium, Aspergillus, 
and  one  species  each  of  cephalosporium,  curvularia,  Altemaria  and  Penicillium  produce  the  most  important 
Mycelia sterilia, Rhizopus, Nigrospora, and Bipolaris. Out  mycotoxins  of  concern  in  human  and  animals  health. 
of 5 species of Aspergillus isolated from Chawanprash, 4  Following infection with these fungi, seeds, nuts and fruit 
were recorded from samples. The percentage abundance is  regularly become contaminated with mycotoxins which may 
63.59.  directly or indirectly enter the human food chain.
Mycotoxins  commonly  occur  in  the  spores  of  fungi, 
Like other commodities, A. flavus was most frequent and  including  those  of  Stachybotrys  and  Alternaria  and 
abundant  is  Chawanprash  and  was  recorded  from  all  inhalation therefore represents another route of entry into the 
samples,  its  percentage  frequency  is  100%  but  the  body, adding an environmental health dimension to the risks 
percentage abundance is 47.00%. The fungal species other  posted by these substances. 
than  these  moulds  are  Alternaria  tenuis,  Cladosporium 
herbarum,  Curvulalia  alleseus,  and  Mycelia  sterilia. The  Although mycotoxins have been linked with many human 
total  percentage  abundance  of  these  fungi  was  19.17      and animal disorders, it is their carcinogenic potential in 
(Table-I). addition  recent  findings  implication  mycotoxins  in 
neurotoxic, hepatotoxic and immunosuppressive condition 
1.3. Mycoflora associated with Hair oil:  have sustained the imputes for monitoring and remediation. 
Mycoflora  Associated  with  Emblica  fruit  and  Emblica 
The  analysis  of  24  samples  of  hair  oil  per  mycoflora  products. Aonla is one of the most important non-traditional 
associated, showed the presence of 28 fungi. Among them,  indigenous fruit of India, it is highly nutrition and richest 
there are, species of Aspergillus, 2 species of Alternaria and  source of vitamin C know to mankind, it is know for its 
penicillium, 2 species of each of fusarium and 1 species each  medicinal value and fruit are used is many forms like dry, 
of Curvularia chactomum. Cladosporium, Mycelia sterllia,  murabba,  pickle,  candy,  confectionaries,  aonla  sauce, 
Rhizopus and Trichothecium.  embolic  powder,  Chutney,  tablet,  juice  etc.  It  is  major 
component of Triphala, used an Ayurvedic medicine. 
The  percentage  abundance  of  Aspergillus  species  was 
maximum in 68.9%. Overall, the total population of A. flavus  In  the  present  investigation,  emblica  fruits  and  emblica 
3 was found to be most dominant fungus. It was 9.33 x 10   products  screened  for  the  qualitative  and  quantitative 
colonies/g of sample (Table-I). analysis of different moulds associated with them. 
1.  Mycoflora  associated  with  Aoala  based  medicinal 
products: 
4. Qualitative estimation of aflatoxins: 
Observations:
1.1.Emblica dry fruit:- 
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1.4. Mycoflora associated & Triphala: species  of Alternaria,  and  one  species  of Acremonium, 
chactomium,  Cladosporium,  Curvluaria, 
All 24 fungi species by isolated from 12 samples of Triphala  Helminthosporium, Mucor, Mycelia sterilia, Rhizopus, & 
(  Homogenous  mixture  of  three  plant  fruits  Terminalia  Trichoderma. 
bahera, Terminalia chebula and Emblica officinalis). There 
were 6 species of Aspergillus, 4 species of penicillium, 2  The  percentage  abundance  of Aspergillus  species  were 
species each of Alternaria and one species of fusarium,  higher 85.71.
curvularia, cladosporium, Nigrospora, Rhizopus (Table-I).
A vesicular was observed in samples. The frequency of A. 
1.5. Mycoflora associated with Aonla syrup :  flavus was 100% is samples. Total population of A. flavus 
was  27.00  x  103  colonies/g  No  fusarium  species  were 
From 20 samples of Aonla syrup, in all 33 fungi are isolated.  recorded in samples (Table-I).
These include 3 species of fusarium and penicellium, 2 
Total no. of sample analyzed : 109
Table:I-Mycof1ora associated with Aonla based products
S.No.  Name of fungi  Dried Aonla Chawanprash Hair oil Triphala Aonla syrup. 
1.  Altemeria alternata  +  +  +  -  + 
2.  Aspergillus flavus  +  +  +  +  + 
3.  Aspergillus fungatus  +  +  +  +  + 
4.  Aspergillus parasitius  -  -  +  -  + 
5.  Aspergillus niger  +  +  +  +  + 
6.  Aspergillus nidulans  +  +  +  +  + 
7.  Aspergillus Sulphum  +  -  +  +  - 
8.  Cephalosporium acremonium  +  +  -  +  - 
9.  Curvuleria lunata  +  -  +  +  + 
10.  Cladosporium opiphyllum  -  -  +  -  + 
11.  Fusarium epiphyllum  -  +  -  -  - 
12.  Fusarium moniliforue  +  +  +  -  + 
13.  Fusarium acumivata  +  +  -  -  + 
14.  Mucor hiemalis  +  +  -  -  + 
15.  Mycelia sterilia  -  -  +  +  + 
16.  Penicillium chrysogenum  +  -  +  +  - 
17.  Penicillium Citrinum  +  -  +  -  - 
18.  Penicillium janthinellum  +  +  -  +  + 
19.  Penicillium funiculosum  +  +  +  +  + 
20.  Rhizopus stolonifer  +  -  -  +  - 
  Total no. of fungi.  16  12  15  11  14 
  Total no. of sample  23  30  24  12  20 
 
Ancient Science of Life, Vol. 30, No.3 (2011) Pages  65-71ANCIENT SCIENCE OF LIFE 68
Ancient Science of Life, Vol. 30, No.3 (2011) Pages  65-71
Table : II -Mycoflora of dried emblica fruit 
S.No.  Name of fungi  T.P.  %F  %A 
1.  Aspergillus flavus  44.83  100  30.71 
2.  Aspergillus funigatus  35.66  100  25.08 
3.  Aspergillus niger  4.33  50  3.04 
4.  Aspergjllus nidulans  -  -  - 
5.  Aspergillus Sulpum  -  -  - 
6.  Cephalosporium acremonium  0.16  16.6  0.11 
7.  Curvularia lunata  -  -  - 
8.  Fusarium accuninata  -  -  - 
9.  Fusarium monilifoune  0.16  16.6  0.11 
10.  Alternaria alternata  1.33  50  0.93 
11.  Mucor hiemalis  -  -  - 
12.  Mycelia sterilia  1.16  16.6  0.82 
13.  Pencillium citrinum  -  -  - 
14.  Penicillium funiculoum  -  -  - 
15.  Rhjopus stolonifer  4.16  33.3  6.44 
TP  Total population  91.79     
%F  Percentage frequency    383.1   
%A  Percentage abundance      67.24 
 
Table : III- Mycoflora of Chawanprash
S.No.  Name of fungi  T.P.  %F  %A 
1.  Alternaria altermata  -  -  - 
2.  A. flavus  4  100  30.82 
3.  A. funigatus  4  100  13.69 
4.  A. niger  3.2  100  10.93 
5.  A. nidulans  -  -  - 
6.  cephalosporium acremonium  -  -  - 
7.  Fusarium accuninata       
8.  Fusarium monilifoune       
9.  Fusarium accuminata       
10.  Mucor liemalis       
11.  Mycelia sterilia  0.2  20  0.68 
12.  Penicillium funiculoum  1.4  60  4.79 
13.  Rhijopus stolonifer  1  60  3.42 
TP  Total population  13.8     
%F  Percentage frequency    440   
%A  Percentage abundance      64.33 
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Table: IV -Mycoflora of Aonla hair oil  
S.No.  Name of fungi  T.P.  %F  %A 
1.  Alternaria altemata  -  -  - 
2.  Aspergillus parasitiues  -  -  - 
3.  Aspergillus flavus  4.33  66.6  9.73 
4.  Aspergillus fumigatus  14.16  66.6  31.83 
5.  Aspergillus nidulans  0.83  33.3  1.87 
6.  Aspergillus niger  10.5  100  23.59 
7.  Aspergillus sulphureus  -  -  - 
8.  Cladosporium epiphyllum  -  -  - 
9.  Curvulania lunata  -  -  - 
10.  Fusabium monilliforme  -  -  - 
11.  Penicillium chrynogenum  0.66  16.6  1.49 
12.  Penicillium citrium  0.5  15.6  1.12 
13.  Rhizopus stolonifer  0.33  33.3  0.74 
TP  Total population  31.31     
%F  Percentage frequency    332   
%A  Percentage Abundance      70.37 
 
Table: V- Mycoflora of Triphala  
S.No.  Name of fungi  T.P.  %F  %A 
1.  Aspergillus flavus  23.6  100  25.7 
2.  Aspergillus funigatus  21.6  100  33.52 
3.  Aspergillus nidulans  5.6  80  6.1 
4.  Aspergillus niger  17.6  100  19.17 
5.  Aspergillus Sulphurus  -  -  - 
6.  Cephalosporium acrenconium  -  -  - 
7.  Curvalaria lunata  -  -  - 
8.  Penicillium chrysogenum  -  -  - 
9.  Penicillium citrinum  3.4  80  3.7 
10.  Penicillium funialorun  -  -  - 
11.  Rhizopus stolosifer  1.4  40  1.52 
TP  Total population.  73.2     
%F  Percentage frequency    500   
%A  Percentage abundance      89.71 
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Table: VI -Mycoflora of Syrup 
S.No.  Name of fungi  T.P.  %F  %A 
1.  Alternaria alternata  1  66.6  2.3 
2.  Aspergillus flavus  27  100  64.2 
3.  Aspergillus funigatus  3.33  66.6  7.9 
4.  Aspergillus nidulans  1  66.6  2.3 
5.  Aspergillus niger.  1  66.6  2.3 
6.  Aspergillus parasticus  -  -  - 
7.  Cladosporium epipbyllum  -  -  - 
8.  Curvularia lunata  2  100  4.76 
9.  Fusarium moniliforme  -  -  - 
10.  Fusarium acuminatum  -  -  - 
11.  Mucor hiemalis  0.33  33.3  0.79 
12.  Mycelia sterilia  1  33.3  2.38 
13.  Peniullium funimloum  -  -  - 
14.  Rhizopus stonifer  -  -  - 
TP  Total population  36.66     
%F  Percentage frequency    533   
%A  Percentage Abundance      87.28 
 
Table: VII -Data obtained from different products for Aspergillus flavus 
S.No.  Name of fungi  T.P.  %F  %A 
1.  Dried emblica fruit  44.83  100  30.71 
2.  Chawanprash  9  100  30.82 
3.  Hair oil  4.33  66.60  9.73 
4.  Triphala  4.75  75.00  39.58 
5.  Aonal syrup.  27  100  4.28 
TP  Total population  89.91     
%F  Percentage frequency    441.6   
%A  Percentage Abundance      175.12 
  Results and Discussion: studied. The total population of A. flavus was seconded in 
3 3 range of 20.30 x 10  - 89.50 x 10  colonies/g in dried Aonla, 
3 In  the  present  investigation  sample  of  dried  fruits  of  8.00 - 42.25 x 10  colonies/g in dried Aonla, 8.00 - 42.25 x 
3 3 3 emblica, Triphala, Chawanprash, Hair oil and Aonla syrup  10  colonies/g Triphala, 1.25 x 10  - 19.83 x 10  colonies/g 
3 collected  from  different  area,  were  analyzed  to  assess  in hair oil and 1.20- 27.00 x 10  colonies/g in Aonla syrup. 
magnitude of mycobial contamination. In all 60 fungal 
species belonging to 27 genera were encountered in 215  Minimum  26.66%  percentage  incidence  of  aflatoxin 
samples  of  different  products:  Among  them  the  most  contamination  was  recorded  in  samples  where  the 
common fungi were A. flavus, A. nlger, A. fumigatus, and  frequency of A. flavus was 91.50% (Table II-VII). 
Rhizopus stolonifer which were found associated with all 
five products.  In the present study, the level of aflatoxin was recorded 
between 0.32 -     21.0 g/g which is much more than the 
Among  the  various  fungal  species,  A.  flavus  was  most  tolerance limit of 0.20 g/g as fixed by WHO,1976 .
dominant and frequent species in most of the food stuffs Biodeterioration in Emblica based Medicinal products and their Aflatoxin contamination
Conclusion: 
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